The proton form factor as well the electron proton differential cross section are calculated. The first Born approximation is used to calculate the transition matrix element for the quark system forming the proton target as scattered by the electron.
I. INTRODUCTION
The most recent data of the experiment SLAC-E-136 [1] of the electron-proton (ep) scattering at large momentum transfer (Q 2 ), has played a significant role in investigating the hadron structure. In the last decade, many trails have been executed to deal with the ep scattering problem. The quantum chromodynamics QCD [2, 3] was developed as the most convincing present theory for the interactions between those constituent quarks, formulated in terms of the exchange of colored vector gluons. At sufficiently high values of Q 2 , the running strong coupling constant is expected to become small enough, due to the properly of asymptotic freedom, to allow the use of perturbation theory to simplify QCD. However, there is considerable controversy as to how large a value of Q 2 is sufficient for perturbative quantum chromodynamics PQCD [4] . The exclusive processes such as electron proton (ep) scattering are predicted to have a single dimensional scaling [5] at large (Q 2 ). In this case only the valance quark states are important and a rough idea of the (Q 2 ) dependence can be gained by simply counting the number of quark-gluon vertices. Elastic form factor, for example, should scale asymptotically as (Q 2 ) −(n−1) , where n is the number of valance quarks participating in the interaction. For (e-p) scattering n=3 thus the structure function behaves as q −4 . Perturbative QCD [4] predicts calculable logarithmic departures from the (Q 2 ) dependence of exclusive amplitudes given by the simple dimensional scaling law. The earliest efforts [6] used unrealistic symmetric distribution amplitudes and required a large multiplicative factor to normalize the results to the data at Q 2 ≈ 10(GeV /c) 2 . Chernyak and Zhitnitsky [7, 8] proposed a model form for the nucleon distribution amplitude which satisfies the sum rules and in which the momentum balance of the valance quarks in the proton is quite asymmetric. The result of this model is justified in the diquark model [9, 10] .
The nonperturbative calculations succeeded in modeling the region 
II. THE MODEL
During the electron-proton (e-p) scattering , we consider the proton as a bag as illustrated in Fig.(1) . Quarks and gluons are confined inside the bag by an extremely deep potential. The confined quarks behave as almost free particles as is suggested by experiments of deep inelastic scattering [1, 11] . The (e-p) scattering is then treated as the collision between the high energy incident electron with a composite proton system. Semi-classical methods are useful approximation techniques when the de Broglie wavelength of the incident particle is sufficiently short compared with the distance in which the potential varies appreciably. If the potential varies smoothly and has a range 'a', this short wavelength condition is equivalent to the requirement ka ≫ 1. In the following we shall consider the Born approximation in dealing of such problem. In this approximation we assume that the multiple scattering series in which the projectile interacts repeatedly with the potential and propagates freely between two such interactions. We expect that the Born series will converge (i.e. that the high order terms will be negligible compared to the first few terms) if the incident particle is sufficiently fast so that it cannot interact many times with the potential and/or if the potential is weak enough. Considering now the Born series which is essentially a perturbation type expansion of the wave function or the scattering amplitude in powers of the interaction potential. Let us denote by r o , r 1 , r 2 and r 3 the coordinates of the incident electron and the constituent valance quarks of the target proton as illustrated in Fig.(1) .
According to the first Born approximation, the transition matrix element T is given by:
where A(r 0 ) is the average potential acting on the incident electron due to the target valance quarks {r i } with initial and final states Ψ a and Ψ b so that,
In the present situation we shall consider only the Coulomb part of the scattering potential V ({r i }) with,
where r > (r < ) is the greater (the lesser) of r o and r i . The radial integral of Eq.(3) may be divided into two parts:
and substitute for r > (r < ) by r i (r 0 ) in the first integral and for r > (r < ) by r o (r i ) in the second integral. Then writing,
And
The evaluation of A 2 (r 0 ) and A 3 (r 0 ) will produce similar terms. Considering now the case of elastic scattering and all the quarks are in the 1S ground state,
a, is the proton radius , then
Consequently,
The proton form factor F(q) is also an important physical quantity which reflects information about the particle structure. It is defined as:
According to the assumed hypothetical proton system which consists of three valance quarks, the form factor is calculated for the system in the following cases:
I-The elastic scattering, where all the proton constituent quarks occupy the ground 1S state.
II-1S -2S excitation.
III-1S -2P excitation.
where we used the Coulomb wave function.
III. RESULTS AND DISCUSSION
Data used in this article are those from the experiment coded SLAC-E-136. It was conducted using the primary electron beam at Stanford Linear Accelerator Center [1, 8] .
These data are fed to our computer system via the Particle Data Group (PDG) at SLAC. The accelerated electrons with energies from 5 to 21.5 GeV were elastically scattered by protons in a liquid-hydrogen target. Scattered electrons are detected in the range of momentum transfer from q2= 2.9 to 31.3 (GeV /c) 2 . The center of mass energy of the reaction is found in terms of the energies (E e and E p ) of the scattered electron and proton respectively and their opening angle θ.
The proton form factor is then calculated according to Eqs.(15,16 and 17) for the elastic 1S-1S,the 1S-2S excitation and the 1S-2P excitation. The results are illustrated in Fig.(2) and compared with the data of the experiment SLAC-NH-11 [12] . The prediction of the elastic scattering shows higher estimation while the other excited states show lower estimation in comparison with the experimental data. An optimum evaluation is to assume 60transition
to the 2P state. The transition matrix element T(q) and the differential cross section dσ/dq are calculated for the e-p system using Eqs. ii-The first Born approximation is sufficient to reproduce the experimental data of differential cross section of electron proton system, assuming elastic scattering. The differential cross section in this case contains two terms falling like q −8 and q −6 respectively.
iii-The comparison of the calculated form factor with the experimental data of SLAC-NH-11 shows that 60I% elastic scattering takes place in e-p scattering at the considered energy range, 30 % transition to the 2S and 10 % transition to the 2P state. 
